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rs,® An optical recording medium is disclosed, in which an optical recording layer [2\ and a reflective layer (3) 
CVJare formed on a transparent substrate. The recording layer (2) contains a first compound havmg absorption or a 

record.ng laser Nght hav.ng a predetermined wavelength, and a second compound having substantially no 
CPabsorpt.on for a laser light having the predetermined wavelength and decomposable upon heat generation by the 

laser l.ght in the optical recording layer. 
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OPTICAL RECORDJNG MHOiO:^ 

BACKGROUND OF THE INVENTION 

This inversion relates to an optical data recording medium having an organic dye as tne recoiding 
material and. more particularly to such a recording medium having an improved reflectivity. 

s Recently, studies have been conducted on the optical ciata recording system in the fieid of daia 

recording. This optical data recording system has a number o? advantages that recording and reproduction 
may be mad*? ir. a contact-free mode, a recording density highs.' by more than one digit order as compared 
with the magnetic recording system may be achieved and that It may adapt itself to memories dedicated to 
reproduction, write once type memories or to rewritable type memories. Thus the optical daia recording 

to system is thought tc be extencivoiy employed not only ir, an industrial application but in ccnsunor 
equipment of the system which enables a large capacity file tc De realized at lower costs. 

With the write once type memory, data may be recorded on and reproduced from the mornory by the 
ultimate user. Since the data, once written, cannot be erased, this type of memory is mainly usee* •:** d file 
for long-term data storage For recording, local irreversible physical changes of the recording layer, brought 

;s about by the absorption of the light energy by the recoroir.g material, followed by conversion of the 
absorbed energy into them-sai energy, is utilized. These irreversible physical changes may be typified by 
changes in shape, caused by formation of pits, changes in surface properties and changes in crystal state 
or the recording layer. 

The recording materials employed in the presently commercialized write once type optical data 
20 recording medium are mostly tellurium or tellurium alloys. However, organic dyes are recently attracting 
attention in place of those tellurium materials in view that economic profitability and mass-prcducibillty of 
the recording medium may be improved additionally. The organic dyes are required tc exhibit conspicuous 
absorption in She near-infrared region which is the wavelength region of the semiconductor laser employed 
for recording and reproduction. Up to now. methine-base dyes, benzenedithiol nickel complexes, metal 
25 onthalocyanin dyes or nap.h moquir.cno dyes are known and used as the organic dyes. 

in order for the desirable recording and/or reproducing characteristics to be achieved in th i optical data 
recording medium, the renewing conditions need to be satisfied in connection with the physical properties ol 
tne recording rnaser^ss. For achieving high recording sens^vity. it is necessary that the rate of light 
absorptivity be high. :n9 thermal capacity and conductivity be low and that thermal changes for recording 
ao occur at lower temperatures. On the other hand, for achieving high reproduction sensitivity, it is necessary 
tha( changes in reflectivity before and after recording be high, the shape of the formed pits be smooth cr.c 
that a lesser amount of noise be produced. Among the above desirable conditions, high absorptivity and 
high reflectivity are most fundamental as the optical properties. 

However, the organic dyestuffs which have so far been known exhibit only low reflectivity of 30 to 40 
js percent at most, when formed into a film, such that a sufficient reproduction sonsitivity cannot oe realized. 
When it is attempted to reproduce an optical data recording medium, formed of organic dyestuffs as the 
recording material, usmg a reproducing apparatus adapted for reproducing an optical disk comprised of a 
substrate having pits formed thereon and an aluminum reflective film formed on the substrate, or so-called 
compact disk, it is necessary for the reflectivity to be at least at high as that of the currently commercialized 
-jo compact disk, which is 70 percent or more at 780 nm. However, in a manner different from the compact 
disk, dedicated to reproduction, the write once type optical data recording medium is beset with a drawback 
that the reflectivity can be improved at the costs of the recording sensitivity. Tho reason is such that, if a 
high reflectivity is to be achieved at a certain wavelength, the rate of light absorption at such wavelength 
need to be low. however, the irreversible physical changos cannot be brought about effectively if the light 
<5 absorptivity is loweied. In order to solve this problem, organic dyestuffs need to be sought in which an 
amount the absorbed light energy, if only small, may be converted effectively into a thermal energy to bring 
about the irreversible physical changes. 

It is extremely difficult to find such dyes, among the above onumerated organic dyes, which exhibits 
satisfactory properties as the recording material, such as invulnerability to light degradation, high weather- 
so ability and excellent solubility in general-purpose solvents. 

On the other hand, with the cyanine dye. which is attracting attention as the recording material, since 
the laser wavelength falls on the skirts of the absorption region of the dyestuff material, the absorbar.ee and 
hence the reflectivity tend to be changed significantly with only small changes in wavelength. Cyanine dye. 
for example, exhibits reflectivity at 780 nm which differs by about 10 % from that at 770 nm. Since the 
allowable wavelength range of a lase' diode is about 780 * 10 nm. it is difficult to obtain the same 
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reflectivity for all of the laser diooes. such that signal intensity may differ drastically frorn co* reproducing 
unit to another. 



5 OBJECT AND SUMMARY OF THE INVENTION 

In view of the foregoing, it is an object of the present invention to provide an optical recording medium 
wnich is excellent in both recording and reproducing characteristics by the evolution of a recording layer 
which exhibits a high reflectivity at the wvavelength uf a semiconductor laser and which is s jbjsct to lesser 
w fluctuations in the vicinity of such wavelength and may undergo physical changes with only a small amount 
of right energy. 

As a result of our eager researches towards accomplishing the above object, the presert inventors have- 
found that the opt-ai conditions of the utiiizable substances can be alieviated by mixing iw 0 or more 
substances exhibiu."/. different optical constants as uie recording materials, and that recording end/or 
ts reproducing properties can be improved by selecting those substances exhibiting satisfactory recording and 
reproducing chiracterisiic simu'taneous!/. 

On the bais of ;his finding, the present invention provides an optica! recording msdjiim having a 
recording layer and a m9tal reflective layer sequentially formed on a substrare. 

wherein said reccrcing layer contains a sucstance which mainly absorbed a laser light ana 1 a substance 
20 which mainly is deteriorated and decomposeo on hea;ing. 



BRIEF OESCRiPTiON OF THE DRAWINGS 

?5 Fi 9- 1 'S an enlarged cross-secuonal view showing an example of an optical recording medium 

according to the present invention; 

Fig. 2 is a chart showmg the relation between the values of n and k of the recording layer and the 

reflectivity: 

Fig. 3 is a chart snow;ng the reflection spectrum of an embodiment of the optical recording medium 
oo :o which the present invention is applied; 

Fig. 4 shows an absorption spectrum of tetrahexylaminothalccyanine; and 
Fig. 5 is an absorption spectrum of cyanine dye of the compound A in Table I. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 

The optical recording medium according to the "present invention is shown in Fig. 1. and includes a 
transparent base plate or substrate t. on which a pre-groove la is formed if so desired, a recording layer 2 
for absorbing the semiconductor laser light to effect photo-thermal conversion, and a metallic reflective 
layer 3 for increasing the reflectivity, these layers 2 and 3 being laminated in this order on the substrate 1. 
•*o A protective layer 4. formed of a UV curable resin or thermosetting resin, may be provided optically on the 
reflective layer 3. 

There is no limitation to the substrate materials as long as they are employed for the ordinary optical 
recording medium. As the substrate materials, plastics such as polycarbonate or acrylic resin, or glass, are 
preferred. 

■is The metallic reflective layer 3 is formed on the recording layer 2 by depositing a metal layer exhibiting 

high reflectivity at 780 nm by a vacuum thin film forming technique. Metals such as Au. Cu. Al or Ag may 
be employed. The thickness of the metal roflective layer 3 is selected to be in the range of from 300 to 
2000 A. With the film thickness 'ess than 300 A, the effect in increasing the reflectivity of the optical 
recording medium falls short, whereas, with the film thickness excess of 2000 A. the film forming operation 

so becomes a time-consuming operation to detract from the productive efficiency. Moreover, it is highly likely 
that only an insufficient amount of the heat energy is stored in the recoroing layer 2. 

On the other hand, the recording layer 2 has the organic dye material as the recording material. As 
such dye matenal. a mixture of the two substances as later described is used for achieving high reflectivity 
and high recording density simultaneously. 

55 The first of these substances, referred to as component 1. is a substance which mainly absorbs the 

laser light. As the component 1 . those substance showing absorption at the laser wavelength ano having a 
complex refractive index n'»n + ki. where the value of n. which stands for a real part and is what is called 
the refractive index, is preferably 1.5 to 3.2. i stands for an imaginary part and the value of k, which is an 
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extinction coefficient, is 0.3 or more and preferably in the range of from 0.3 io 2. Th:a component 1 wtv-h 
hns its peak of absorption ctoser to the laser wavelength, is more preferred, since the vafc 3 of k then 
fluctuates to a lesser extent in the laser wavelength range and the reflection spectrum becoaves fatter It is 
however sufficient that the absorption band is overlapped to some extent with the laser wavelength ranoe 
amce il is necessary for the component 1 to absorb the laser light effectively at the time cf r.-cortfoo the 
absorption is desirably not changed by Jigr.t irrartiai.cn or by the concomitant temparatur* increase in r- e 
order of 300°C. ' 

The substances satisfying these conditions rray be enumerated by cyanine base d*es meta! -omolex 
base dyes, phthalccyanine dyes cr naphtharayanina dyes. Of mese. phtna?ocyai::ne 2nd n^ohaloo-anine 
dyes are preferred. Above ail. in view of thermal resistance, sensitivity and solubility in neural-purpose 
solvents, substituted aminopnthalocyanines. such aj hexylaminophthalocyanina. propviarninoph- 
th?locyanme. dodecyfaminoph*haiocyanine or benzylamincphthalocyanine. are most preferreo. 

Substituted aminoohthslocyan-ne employed as the component is the compound having the 'o'lowino 
formula (I): -a 
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(I) 



25 



Ihe compound represented b y the .'crnvjla (I) .s what is called a free base type substituted aminoph- 
thalocyanine dye. It is noted that t >e above compound may be in the form of s metal complex wim two 
hydrogr-n atoms on twe nitrogen at/.rr.s disoosed at the most central por.on of the phthalocyanine skeleton 
3c be.ng substituted by a metal atom. Ir. the above formula. K, to K 4 stand for a hydrogen atom, an amino 
group, a subst.tutec amino group or the like, with at least one of K, to K, being however a substituted 
am.no group, if two cr more of K, of K« are substituted amino groups, these substituted amino groups may 
be the same a-j or different frcm each other. 

By the substituted amino group is me 3 nr the amino group having at least one o? the two hydrogen 
j5 atoms of the amino group substituted by substituents selected from the group consisting of straight- 
chained, s.de-cha.ned or cyclic alkyl groups, hydroxylalkyl groups, benzyl groups and a^ovy-modified 
benzyl groups typified by a p-methoxybenzyl group. Although there is no specific limitation on these 
substituents. the substituents applicable to the optical recording medium of the present may include methyl 
ethyl, n-propyl. .sopropyl. n-butyl. isobutyl. tert-butyl. n-pentyl, isoamyl. tert-amyl. n-hexyl, n-heptyl n-octyl" 
aQ n-nonyl. n-decyl. n-dodecyl. cyclopentyl. cydohexyl and cycloheptyl groups. The above subsliluents may 
also .nciude the above mentioned benzyl groups or derivatives thereof, hydroxymothyl. hydroxyethyl 
hydroxypropyl. hydroxybutyl. hydropentyl and hydroxyhexyl groups. ' ' 

Tha above mentioned substituted aminophthalocyanine has an absorption band in the wavelength range 
of 780 nm of the semiconductor laser beam serving as the recording beam. This is the property which 
45 differs markedly from the conventional phthalocyanine dyes showing absorption only in the state of 
association and which allows mixing with the binder or other organic dyes. 

On the other hand, the above mentioned substituted aminophthalocyanine has a thermal decomposition 
temperature of 370 C or higher and is melted at lower than 300* C. Thus there is no risk of thermal 
decomposition under the normal working conditions with the use of the semiconductor laser beam, so that 
tne superior photo-thermal conversion characteristics are not lost. 

As typical of the substituted aminophthalocyanine. tetrahexylaminophthalocyanine can be synthesized in 
accordance with the following reaction route: 
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First, mtrophthalodinitride (1) was acted on by an alkali metal alcoholate and thereby condensed to 
produce tetranitrophthalocyanine (2 ). if the compound (!) is acted on by a metal or a metal salt instead of 
by the alkali metal alcoholate; metal complexes may be produced by a heating reaction 

The compound tetranitrophthalocianine (2) was then reduced with sodium sulfide Na ? S in hot water in 
the presence of calcium chloride to produce tetraaminophthalocyanine (3) at a high yield 

The compound tetraaminophthalocyanine (3) was then acted on by 1-bromo-n-hewine in the presence 
of both solid sodium hydroxide and tetra(n-butyl) ammonium to synthesize tetrahexylaminophthalocyanine 
(4). F,g. 4 shows an absorption spectrum of tetrahexylaminophthalocyanine (4). as measured in acetone It 
»s seen from mis figure that this compound, while having a maximum absorption wavelength of 750 nm 
exh.b.ts a sufficient absorption at a wavelength of 780 nm which is the wavelength for a semiconductor 
laser. The complex refractive index of this compound in solid state was 1.996 - 0 468i(780 nm) These 
optical properties as the dye per se were not observed with the known phthalocyanine derivatives 

By us.ng var.ous alkyl halides in place of hexyl bromide, corresponding substi'uents may be introduced 
on the nitrogen atom of the emino group. The present inventors prepared tetraprophvlaminophthalocyanine 
and tetradodecylaminophthalocyanine similarly with the use of 1 -bromopropane and 1 -bromo-n^odecane 
as the alkyl halide. It was confirmed that these compounds, when used alone, were also able to absorb the 
semiconductor laser beam sufficiently. The complex index of refraction of the former compound at 780 nm 
was 2.245 - 0.649t. whereas that of the latter compound at the same wavelength was 1 844 - 0 36**i 

The second substances, referred to as component 2. with k < 0.05 and preferably k S 0 019 and n = 



EP 0 376 32? A2 



to 



1.5 to 3.2. exhibit almost nc abscpiion at the laser wav3ieng;h. This component 2 iieed to be deteriorated 
ar,d decomposed at the time of rapid temperature rise due to laser irradiation to produce a gas to cause the 
recording layer ro be deformed significantly. Thus the component 2 is preferably decomposed or gasified at 
100 to 300 C ?o em* a gas ar.d preferably naturally superior in weatherability as is the recording materia! in 
general. 

Among ihe cyanine dyes not exhibiting absorption at this laser wavelength are those in which 
.neterccycl.c rings, such as inboiina. benzoindoline. benzothiazoiine and naphthochiazol.ne rings are coupled 
r-y a C-5 pontamelhine chain. The general formulae for these five kinds of the cyanine dyes are shewn 
be'ow. 

The cya^ne dye having the inaol.'ne ring is representee by the formula (:.; 



.7,0 





(II) 



**here,n R, and R 2 each denote a C, to C 20 alky, group. R 3 denotes a hydrogen atom, a halogen atom an 
ulky! group or an alkoxy group. R, and R, may be the same or different. X, denotes halogen ions such as 
I . Br or CI". ClO«- or an «on of substituted benzanesulfcnic acid, and Me denotes a methyl g.oup 
The cyanine dye having the benzoindoline ring in represented by the formulae :il and (IV) 




(III ) 



( IV) 



where R* denotes a hydrogen atom, a halogen atom, an alkyl group or an alkoxy group. 
The sysnine dye having the benzothiazolme ring i s representod by the formula (V) 



R 




CH-CH 




03, 



<V) 



while the cyanine dye having the naphthothiazoline ring is represented by the formula (VI) 




4-CH-CH 



© x O 




( vi ) 



These cyanine dyes exhibit the absorption maximum at the wavelength ,ange lower than -690 nm. when 
measureo in a methanol solution. 

Specific examples of these compounds are as follows. 
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Table 1 





Structural Fornu 1 a 




i 

Compound A 


(OlHe_«« Me Me ff^ 
V^lpf- C H - C H -3-r- C H VS^T 
lwj_W© CIO,© fi JUJ 

i * K i = d « H i a 




6 8 0 


Compound B 


^ * H 1 3 d 4 H | J 


(na) 
6 8 0 


Compound C 




Mo^le Me Me 

• Ayj_»© CIO.© rl-iOJL 
COT <iH, dHTTQ] 


CI 


5 9 0 


Compound 0 


CH,0- 

- 


M ^M « t! a 

r^fS|— f-CH-CH -K-CH -r^< 
l^J — b © CIO,© d 


He 

S 


J-0CH 3 


6 6 6 


Compound E 


CH 3 0- 
Cr 


Me Me Me 


Me 

<§ 


Y-0CH 3 
H 3 


5 8 0 



,v, F l !r° WS at3Crpii0n s P*<^ m of the compound A in the methanof solution. It is seen from this 
^ figure that the compound A scarcely shows absorption at the laser wavelength. 
The coumarine dyes have the following structures. 
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(1) couaarin 
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ro 

(2) 7-Dle thlaai no - 4 - we tky I couaar I n 



CH 3 



»5 




E t 

20 



(3) 3- 2-(Dlethylaiin-o)elhyl -7-hydroxy-4-nethylcoumarin 



hydrochloride 
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(5i 7-aaino-ae thy i counari n 




70 



75 
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(5) 7 - a m i ri o - 4 - (tuMuoronethy)counarin 



CF 3 




0^0 



25 



In addition to the aoove cyanir.e dyes and coumarine dyes, the following substances may be used as 
the component 2. 



JO 



i) slantoin base dyes 

(i) Aoc 3=3Ck -3 (cec Dm position temperature. 275°C: X max. 663 nm) 



3*J 



<>0 



<5 



50 



n Mm 




(S0 3 Na) x 



0 N H i 



(2) Oil Blue N (decomposition temperature, 210°C) 



0 NH(CHi)4CH 3 




0 NH(CHi) « CH 3 



55 



ii) a-zo base dyes 
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(1) Acid Ye i tow 29 (decomposition temperature. 238°C ; \ max. 407 nm) 



N — k a 



o— ■ 



CH 




H 



OH 



jo 




S0 3 Na 



7 5 



(2) Acid Red 83 (decomposition temperature. 280°C : \ max . 505 nm) 

OH 



20 




Ha 



25 



30 



iii) thiazine base dyes 

(1) Azure B (decomposition temperature. 205°C) 

H 



CM 



J5 



(2) Methylene Blue 



jo 



(CH,) .N^-^S-^^^N (CH 3 ), 



-»5 



ct° 



iv) triphenylmethane base dyes 

(1) Brilliant Green (decomposition temperature, 210° ; x max. 625 nm) 
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K°(CH,Crt 3 } t • HSO«° 
;i 



O 



!l 

c 




JO 



75 



N (CH,CH a ) , 



(2) Thyrr.ol Blue (decomposition temperature. 22 1 to 224°C : x max . 594 nn) 



CH (CH 3 ) , 



20 




S0 3 H ^ 0H 

CH (CH,) , 
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v) acridine base dyes 
30 (1) Acrydine Orange {decomposition temperature. 165° ; x max. 488 nm) 



(CH 3 ) »N 



s 




N (CH a ) 1 • J^ZnCl. 



35 



(2) Acridine Yellow ( 442 nm) 



**0 



'"■rear 



HCl 



N H x 



45 vi) oxazine base dyes 

(1) Cresyi Violet (decomposition temperature. 140 to 143°C; x max 396 nm) 



50 



H K 1 




N°H t • X° 
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vii) bisazn base dyes 
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(1) Sudan III (decomposition temperature. 199°C ; x max. S07 nm) 





(2) Direct Red 21 (decomposition temperature. 240°C ; m „, 508 nm) 




S0 3 Ha 



ii») xanthene base dyes 

0) Rose Bengal {decomposition temperature. 1S4°C ; ma „. 559 nm) 




(2) Rhodamine 6G ( 524 nm) 



CH,CH,HH 




C-O-CH ,CH 3 
CH 3 



NHCH,CH 3 



C I ° 



The receding layer 2. containing the aforementioned components 1 and 2. is coated on the base p.'ete 
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1 :n the form of a solution in a suitable solvent. The thickness of the recording layer 2 is preferably selected 
such that the reflectivity of 70 percent or higher may be attained by interference. Thus it is selected to be 
V/2n or m the vicinity ef its integer multiples, wherein X denotes the wavelength of the laser :ilght employed 
for record.ng. The mixing ratio of the components l and 2 may differ with the kind of the selected 
substances and may be suitably selected by taking for example the reflectivity or the recording density info 
account. For example, it may be selected so that the values of n and k of the complex refractive index Hii 
be given by 1.5 * n S 3.2 and 0 < k S 0.2. respectively. The organic solvents are suitably so selected that 
the components 1 and 2 is soluble therein and no injury is done to the base plate 1 

The above described optical recording medium may have the total thickness of 1.5 mm or less which is 
equal to that of the commercial compact disk. For an optical recording medium having a protective film 
formed on an organic dye layer, it was proposed heretofore to provide a gap between the organic dye 'aver 
and the protective film to prevent inhibition of pit formation by physical changes. However, this results in the 
total th.ckness of the recording medium increasing excessively to make it impossible to reproduce the 
record.ng mso.um with some of the currently commercialized reproducing apparatus for a compact disk or 
CD-ROM so that limitations are placed on interchangeability of the recording media by the reproducing 
apparatus. Conversely, according to the present invention, satisfacto.y recording and/or reproduction may 
be achieved with the arrangement of Fig. 1 on account of the excellent properties of the recording layer 2 
resulting m the dimimsned thickness of the recording medium. 

The optical recording medium of the present invention has its recording layer mainly formed by two 
kinds of materials, that is the components 1 and 2. with the component t mainly absorbing the User light to 
e.rect photo-thermal conversion to bring about deterioration and decomposition of the component 2 
effectively even with a lesser amount of the light energy to cause thermal decomposition with the gas 
evolved at this time. Thus it becomes possible to achieve a higfh recording sensitivity 

it will be noted thai, by adjusting the mixing ratio of these two kinds of substances making up the 
record.ng layer, the complex index of refractivity within the laser wavelength range can be controlled rather 
freely, so tnai the reflectivity of 70 % or higher can be realized easily. On the other hand, the reflection 
spectrum within the laser wavelength can be flattened, so that, even when the laser diode is subject to 
canam fluctuations in the wavelength within the allowable range of + 10 percent, stable and high reflectivity 
may be ach.eveo without the value of reflectivity oeing changed appreciably. 

EXAMPLES 

The present invention win be hereinafter explained on the basis of results of practical experiments. 
Experiment 1 

in the present experiment, the relation between the values of n and k and the reflectivity of the 
-*o recording layer was first investigated. 

The recording medium employed in the experiment, was so designed that the recording and/or 
reproduction was performed through the substrate, and was constructed of a transparent substrate on which 
a recording layer, a h.gh reflective layer and a protective layer were stacked sequentially in this order 

If the transparent base plate was of polycarbonate, with the value of n equals 1.53 and the high 
reflective layer was an deposited gold film with the value of n' = 0.1 5-4.5. and of a 60 nm thick it was 
necessary for the complex refractive index of the recording layer to be within a hatched area to the left of a 
curve A in Fig. 2 to obtain reflectivity of not less than 70 %. 

This range is changed slightly with the material of the base plate and the film material or thickness 
such that, the lower the index of refraction of the transparent substrate, the higher the reflective indox of the 
h.gh refiect.v.ty of the high reflective layer and the thicker the thickness of the high reflective layer the 
wider tends to be the above range. 

By way of an example, if the .e.Vact.Ve index of the transparent substrate is 1.33. which value is thought 
to be lowest w,th the transparent solid substance, and the evaporated silver film having a thickness of 100 
nm or more is used as the high reflective layer, the reflectivity ol tho recording layer was not less than 70 
percent. ;n order for the complex refractive index to be within the hatched area to the left of tho curve B in 
h-g. 2. {It is noted that tno evaporated silver film has the highest reflectivity). 
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Experiment 2 

The media produced were disk-shaped media of 12 cm in diameter associated with a laser diode 
having a wavelength of 780 nm. 
5 The recording layer was formed by coating a mixed solution of the composition shown in Table 1 on a 

polycarbonate substrate by a spin coating me:hod. On the recording layer was tten deposited gold to a fi!m 
thickness of 50 to 100 nm by a vacuum evaporator. 

Table 1 

10. 





Sample 1 


Sample 2 


sample 3 


n* of Component 1 


cyanine dye A 


Phthalocyanine A 


chanine dye A 


2.7 - 1 .Si 


2.0 - 0.47i 


2.7- LSi 


n* of Component 2 


cysnine dye B 


Cyanine dye B 


cyanine dy9 C 


2.44 - 0.01 i 


2.44 - 0.01 i 


2.24 - 0.002i 


mixing ratio by weight (A : B) 


1 : 50 


1 : 10 


1 : 40 


n* of recording layer 


2.45 - 0.06i 


2.4 - 0.05i 


2.35 - O.OBi 



?5 Z 



The following 2re the structural formula of the dyes shown in the above Table, 
yanme Dye A: NK 125. produced by Japanese Research Institute for Photosensitizing Dyes Co. Ltd. 



C H aC H 3 

©at, 



3U 



CH 



CH-CH 



CH 



© i 0 

dn 3 




CH 3 
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Cyanme dye B: NK 529. produced by Japanese Research Institute for Photosensitizing Dyes Co. LtJ. 

CH, CH, 

dH 3 




:oi_ ntt"-"-*-" 




Cyanine Dye C: NK 1836. produced by Japanese Research Institute for Photosensitizing dyes Co.. Ltd. 



CH, CH 3 
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CH 



Phthalocyanine A: hexylaminophthalocyanine 

55 
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CH 3 (CH ? ) a HH 



CII 



>-H HH 




NH (CH,) »CH a 



Sample disks for Examples 1 to 3 were produced, using the samples 1 to 3 shewn in Table 1 as the 
composition. The film thicknesses of the recording layer and the reflective layer of the produced sample 



disks are shown in Table 2. 



/5 



Table 2 
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Example 1 


Example 2 


Example 3 


recording iayer 


1400 A 


1400 A 


1400 A 


reflecting layer 


600 A 


430 A 


600 A 



25 



30 



The reflection spectrum of the sample disk of the Example 1 is shown in Fig. 3. 

It is seen from Fig. 3 that the reflectivity reaches 70 percent or higher within the wavelength range of 
770 to 790 run. with the fluctuations in the reflectivity being not more than 5 percent. The similar tendency 
was noticed with other sample disks (Examples 2 and 3). 

The recording properties of the sample disks were investigated. The recording properties were 
evaluated in terms of the measured value of the C/N ratio of an output signal of a 500 kHz sole signal which 
w 2S recorded tv 2 near mfrared semiconductor laser light of a wavelength of 7EQ nm and at a laser power 
of 10.5 mW at a linear velocity 1.2 nvsec and read out by a laser light. The results are shown in Table 3. in 
which are also snown the results of checking into film uniformities of tne recording layers of the respective 
sample disk. 



35 



Table 3 





Example 1 


Example 2 


Example 3 


recording properties 


45 dB 


47 dB 


50 dB 


film uniformity 


good 


good 


good 



It may be seen mat good recording properties may be achieved with each of the sample disks. 

H may also be seen that, while the C/N ratio remained substantially unchanged under the aforemen- 
tioned condition of the laser power of 10.5 mW in the examples 1 and 2, the C/N ratio was improved from 
30 dB for Example 1 to 54 dB for Example 2. for the lower laser power of. for example. 8 mW, thus 
demonstrating that the condition of Example 2 is preferred to that of Example 1. 

U may be seen from above that, in accordance with the present invention, the absorbed light energy, if 
small, may be effectively converted into thermal onergy by the component 1 in the recording layer, that is 
the substance mainly absorbing the laser, so that the component 2. that is the substance which is mainly 
deteriorated and decomposed by tolling, is gasified to cause the base plate or ti;e metal reflective layer to 
be deformed to bring about a sufficient differential reflectivity between the exposed and the unexposed 
portions of the recording medium. Moreover, since the reflectivity of the recording layer is maintained at a 
sufficiently high value the recording density and the reproduction sensitivity may be improved simulta- 
neously so that a write once type optical recording medium may be realized which has high reliability and 
which may be employed advantageously for high speed and high density recording. 

Inasmuch as satisfactory recording and/or reproducing properties may be obtianed by directly deposit- 
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ing the metaiiic reflective layer on the recording layer, the thickness of the optical data recording medium 
may be rendered equal to that of the currently available compact disk so that the optica' recording medium 
may be reproduced by a reproducing apparatus for compact disks. 

5 

Claims 

1. An optical recording medium comprising a transparent substrate (1). en optical recording iayer (2) 
formed on said transparent substrate, a reflective layer (3) formed on said opticai recording layer (2). said 

to optica! recording layer (2) containing a first co r.pound having absorption for a recording laser light having a 
predetermined wavelength, and a second compound having substantially no absorption for a laser lioht 
having said predetermined wavelength and decomposable upon heat generation by said laser light in said 
Optical recording layer. 

2. An optical recording medium according to claim 1. said optical recording layer has a complex 
15 refractive index of n* = n + ik. wherein 1.5 £ n S 3.2. and O 5k S 0.2. 

3. An optical recording medium according to claim 1. said firs! compound has a complex refractive 
index of n* = n + ik. wherein 1.5 Sr. 53.2. and 0.3 5 k. 

4. An optical recording medium according to claim '.. said second compound has a complex refractive 
inaex of n* = n * ik. wherein 1.5 Sn 63.2, and k50.05. 

20 5. An optical recording medium according to claim 3. said first compound has a complex refractive 

index of n* = n + ik. wherein 1.5 in S 3.2. and 0.3 5 k S 2.0. 

6. An optical recording medium according to claim 4. said second compound has a complex refractive 
index of n* = n ■* ik. wherein 1.5 5 n S 3.2. and k S 0.019. 

7. An optica! recording medium according to claim l. said optical recording layer has a thickness about 
25 said predetermined wavelength devided by 2n. wherein n is an integer. 

3. An optica: recording medium according to claim i. said reflective layer has a thickness between 300 
and 2000 A. 

9. An optical recording medium according to claim 1. said first compound is selected from the group of 
cyanme base dyes, metal complex base dyes, phthalccyanino dyes and naphthaiocyanine dyes. 
30 10. An optical recording medium according to claim 9. said first compound is substituted aminoph- 

tnaloscyamnes. represented by the following formula. 



as 



~'0 



<5 




50 



(In the above formula. K : to K* stand for a hydrogen atom, an amino group, a substituted amino group 
or the like, with at least one of K, to K* being however a substituted amino group. If two or more of K, to 
K« are substituted amino groups, these substituted amino groups may be the same as or different from 
eachother.) 

11. An optical recording medium according to claim 1. said second compound is selected from the 
group of cyanine dyes, coumarin dyes, alantoin base dyes, a^o base dye*, triphenylmethane base dyes, 
acridine base dyes, oxazino base dyes. bisazo base dyes and xanthene base dyes. 



16 



CP 0 376 327 A2 



SONY CORPORATION 
Case: S89P2S7EFGO 




„ „ ^ SONY CORPORATION 

BP 0 376 327 A2 _ 

Cms : S39P2 7EPOO 




EP 0 373 327 A2 



SONY CORPORATION 
Ca^e: &3STZSTEPCO 



\ 



o 



< 
m 

o 

CO 

m 
< 



600 700 800 

WAVELENGTH (nm) 

RIG. 4 



900 



EP 0 376 327 A2 



80ST CORPORATION 
8S9P2S7EF0O 




